Background: The World Health Organization Disability Assessment Schedule (WHODAS) 2.0 is a generic instrument to assess disability. Pain and psychological factors seem to play a pronounced disabling role in fibromyalgia (FM). There are few studies that investigate the factors associated with disability in patients with fibromyalgia from the patient's perspective. Information about FM disability using self-reported questionnaires is limited. This study aimed to assess the relationship between the ordinal response variable (degree of disability), and four explanatory variables: pain intensity, depression, anxiety, and alexithymia. Methods: One hundred fifteen women with FM were enrolled in the cross-sectional study. For the assessment of disability the WHODAS 2.0 (36-item version) was used. Univariate and multivariate (ordinal logistic regression) analyses were performed to assess the relationship between pain (Visual Analogue Scale), depression and anxiety (Hospital Anxiety and Depression Scale), alexithymia (Modified Toronto Alexithymia Scale) and disability. Results: Disability was detected by global WHODAS score in 114 patients (99%), with the corresponding percentages for mild, moderate and severe disability being 11.3, 46.96 and 40.87%, respectively. Global WHODAS score was more severe among subjects with depression (50 vs 36.4, p < 0.001, effect size = 0.33) and alexithymia (50 vs 33.6, p < 0.001, effect size = 0.38). Pain intensity mean scores for mild, moderate and severe disability were 5.0, 6.1 and 7.3, respectively (p < 0.001, omega-squared = 0.12). Pain intensity explained the global disability degree and its domains except for the cognitive one. Whereas, depression explained cognitive and personal relation domains. On the other hand, alexithymia explained global disability degree and all domains of WHODAS 2.0 questionnaire. Conclusions: Most of the patients with fibromyalgia perceived themselves with moderate to severe disability. The main explanatory variables of the perceived disability were the pain intensity and psychological factors (alexithymia and depression).
Introduction
Fibromyalgia (FM) is a chronic pain syndrome with a complex, multifactorial and not completely known etiopathogenesis that affects mainly women. The prevalence of FM in studies carried out in the adult female population ranged between 2.4 and 6.8% [1] . FM is often associated with high levels of somatic symptoms (pain, fatigue, stiffness, and numbness), cognitive impairments, disturbances of sleep, and psychiatric comorbidity (psychological distress, mood disorders, and personality traits). These symptoms, which may be part of FM or separate comorbid illnesses (e.g., migraine, irritable bowel syndrome, chronic fatigue syndrome, and major depression) have the greatest impact on FM patients' quality of life and often result in an impaired physical function that profoundly influences the patient's normal life and leisure activities [2] [3] [4] . Women with FM have been shown to be less physically active than healthy women, especially regarding physical activity of moderate to high intensity [5] .
Most studies evaluating disability in FM compare working patients versus those who do not work. Between 34 and 77% of women with FM are reported to work [6] .
Previous studies have reported FM people's working ability is associated to different variables: pain intensity, Fibromyalgia Impact Questionnaire score, psychological factors (anxiety, depression, and coping strategies) and job associated factors [7] [8] [9] . From these variables, chronic pain and mood disorders are the most frequently reported. Pain intensity could predict physical impact or functionality degree [10] . Related to mood changes, it is known that musculoskeletal disorders become more disabling when they coexist with depression and/or anxiety, even when each of them could act independently [11] . Mood disorders contribute to a worsening of the global executive dysfunction suffered by FM patients and have a negative impact on their daily functioning [12] . Women with FM have a less psychological well-being than healthy controls and patients with rheumatoid arthritis [13] . Further, greater psychological well-being was associated with less disability and fatigue, but not pain in women with FM [13] .
Disability is present in FM and constitutes an important problem for patients, physicians, and social insurance offices. Understanding the determinants of disability in fibromyalgia could contribute to the development of effective interventions. The focus of research on pain related disability has been shifted from a biomedical view to a holistic perspective in which in addition to biomedical also psychological factors have their influence [9] . Psychological factors play a major role in the onset, exacerbation or maintenance of FM symptoms in the majority of patients [14] . Especially anxiety and depression seem to have a substantial influence on the level of disability in fibromyalgia [15] . Alexithymia has been traditionally conceptualized as a personality trait involving a lack of emotional awareness, difficulties in identifying and communicating feelings and an externally oriented cognitive thinking style [16] . Alexithymia has been associated with clinical pain and other factors related to FM, such as general distress, higher levels of pain, depression, anxiety and somatosensory amplification [17] , so it could predict disability.
Methods to measure disability vary from one country to another and influence results. There are many ways of assessing disability, for example by self-reported questionnaires, by clinical assessment, or by work status, where measures vary depending on the purpose of the investigation. Usually, disability evaluation in FM studies is comparing working versus non-working people. However, disability estimation by working situation or number of handicapped subjects depends on social benefits, laws, working rules of each country, as well as unemployment rates. Therefore, comparison among different populations becomes difficult.
Assessment of FM disability is complex and controversial, mostly due to the absence of objective evidence related to its severity, subjective manifestations, psychiatric comorbidities and differences in evaluation instruments. However, disability could be one of its main results. Patient-reported outcomes (PRO) become relevant for research due to this lack of anatomical, laboratory or physiological abnormalities, as they allow free symptoms' expression by the subject without observer bias [18] . Information about FM disability using self-reported questionnaires is limited.
The World Health Organization-Disablement Assessment Schedule (WHODAS 2.0) instrument is unique in its potential to determine the level of functioning of an individual irrespective of the type of disability or diagnosis [19, 20] . One of the advantages of using the WHODAS 2.0 to measure disability is that it gives possibilities to compare different patient groups in further studies. The objectives of the present study were to evaluate self-reported disability in women with fibromyalgia and assess the relationship between pain intensity, depression, anxiety, alexithymia and disability in women with fibromyalgia.
Methods

Study design
This study consisted of a cross-sectional of consecutive patients with FM. All patients visiting the outpatient Department of Rheumatology of the Hospital General Regional 220, from May 2015 to December 2017 were asked to participate. Patients included recent and previously FM diagnosed subjects, invited to participate while they checked-in. Inclusion criteria were age ≥ 18 years and fulfilled the preliminary criteria of the American College of Rheumatology [21] . Patients were excluded from the study if they were under age of 18 years or unable to give valid consent, presence of any acute disease that could modify the symptoms (fracture, trauma, fever and infection), coexistence of another rheumatic disease (for example, rheumatoid arthritis, systemic lupus erythematosus and ankylosing spondylitis), psychosis, suicide attempts in the last 3 months, and congenital or acquired disability known. Patients currently involved in compensation or litigation related to their disability were excluded. All participants were informed about the study procedures and gave their informed consent. The study was approved by the local research Ethic Committee (Project-Number R-2014-1503-88) and was conducted following the Helsinki Declaration. All participants signed an informed consent prior to their inclusion.
Sample size
Whitehead presents the sample size formulae for ordinal data [22] . To use Whitehead's formulae we need to specify an effect size (odds ratio ordinal). The odds ratio ordinal (OR) is the odds of a subject being in a given category or lower in one group compared with the odds in the other group. Because there are no previous studies that report effect size of the differences between the groups (depression vs. non-depression) by the disability degree of the WHODAS 2.0 in patients with fibromyalgia. Sample size was based on the results of a pilot study with 27 subjects. A sample size of 55 per group (depression vs. non-depression) was set, assuming α error of 0.05, and 95% power to detect an effect size of 6.5 (OR ordinal = 6.5).
Measurement of variables
Participants completed a printed survey with questions on demographic information (age, years of education, and disease duration) and self-reported questionnaires. Validated Spanish questionnaires were answered by patients themselves in a printed format, previous to medical consultation with no limitation in time to answer, they are described as follows:
Disability. The WHODAS 2.0 is a standardised measure developed by the World Health Organization (WHO) to assess the extent of activity limitation experienced by an individual, independent from a medical diagnosis. It evaluates 6 dimensions of individual functioning that define the disability construct included in the International Classification of Functioning (ICF) [20] . 36-item version was used, obtaining partial punctuations for each domain and providing a global functioning profile. The scores assigned to each item are recoded and summed in each domain with a range from 0 (best) to 100 (worst), using complex scoring [23] . In order to analyze the disability degree, thresholds based on ICF qualifying percentages were used [24] : absent (0-4.9), mild (5-24.9), moderate (25-49.9), severe (50-95.9) and extreme (96-100).
Pain intensity was determined using the Visual Analogue Scale (VAS). VAS is a horizontal 10 cm line, where the beginning is pain absence (0) and the end is the worst imaginable pain (10) .
Alexithymia was evaluated using the Modified Toronto Alexithymia Scale (TAS-20) [25] . The scale's global score measures three different aspects of alexithymia: difficulty identifying feelings and distinguishing between feelings and bodily sensations, difficulty describing feelings, and externally oriented thinking. The cut-off points used to divide patients were those without alexithymia (global score ≤ 60) and those with alexithymia (global score ≥ 61).
The presence of depressive symptoms and anxiety were evaluated using the Hospital Anxiety and Depression Scale. It comprises 14 items in a range 0-3, and it is divided into two subscales, one for depression and the other for anxiety. The cut-off point to classify subjects with clinically relevant symptomatology was eight in both subscales [26] .
Patient drug compliance was determined using the Compliance Questionnaire Rheumatology (CQR). The global CQR score was then used to calculate a score from 0 to 100, where higher score implies greater adherence. The cut-off point of 80% was chosen to define adherence [27] .
All patients underwent a protocol-based clinical evaluation by rheumatologist, including a physical examination, and routine laboratory studies (e.g., complete blood count and automated chemical analysis).
Statistical analysis
Data are shown as mean and standard deviation for normal distribution variables; median and interquartile range for non-normal distribution data. The chi-squared test is used to compare the distribution of a categorical variable. ANOVA test was used to evaluate the difference between mean values of pain intensity and disability degree; besides, Bonferroni post-hoc test was applied to know the different groups with an alpha value of 0.05. Effect sizes were analyzed by computing the omegasquared coefficient, considering 0.01, 0.06, and 0.14 as threshold values to estimate low, medium, and large size effects, respectively [28] . Mann-Whitney U test assessed the difference among score of WHODAS 2.0 in the presence of depression, anxiety and alexithymia. A size effect estimation was reported with a z statistic, considering 0.1, 0.3, and 0.5 as threshold values to estimate low, medium, and large size effects, respectively [28] . An ordinal logistic regression was performed to estimate the resulting ordinal variable (degree of disability), from a set of explanatory variables: age, years of education, body mass index, time since fibromyalgia diagnosis, pain intensity, depression, anxiety, alexithymia and work status. Predictors that were associated to disability degree by a predetermined p value of 0.20 or less were selected and used in a multivariable ordinal logistic regression model, using stepwise forward selection. In proportional odds models, the outcome variable is ordered with multiple levels, and we estimate the odds of being at or below a particular category [29] . The proportional odds model assume that each predictor has the same effects across the categories of the ordinal outcome variable [29] . In order to evaluate its validity, supposed proportional risk was verified by Brant test. All p < 0.05 values were considered statistically significant. Statistical analysis was performed with Stata-15 (2017, StataCorp, College Station, TX, USA).
Results
A total of 137 women with fibromyalgia were evaluated and 115 were included. Exclusion reasons were: 1 patient committed to the psychiatric service due to suicide ideation, 5 refused consent to participate or withdrew consent, 2 patients due to illiteracy, 1 for disability previous to fibromyalgia diagnosis, 11 patients due to coexistence of a rheumatic disease and 2 patients for incomplete questionnaire. The participants' age ranged from 31 to 66 years old (mean 48.4). Their median duration of symptoms 48 months and the mean of education level 10.1 years (Table 1) . Fifty-seven (49.57%) patients were in full or part-time jobs. Non-working women were 44.35% (n = 51) housewives, 3.48% (n = 4) unemployed and 2.61% (n = 3) retired. Depressive disorder was observed in 63.4% of the subjects, anxiety disorder in 74.7% and alexithymia in 67.2% of them. All patients presented some degree of pain; mean pain intensity was 6.52 cm (minimum 1.4-maximum 10). Just one subject (0.8%) was reported without disability (she was excluded from ANOVA and ordinal logistic regression analysis) and no cases were observed with extreme disability. The patient without disability was a 48-year-old woman with musculoskeletal pain for 48 months, pharmacological treatment with venlafaxine and good adherence. She presented pain of intensity 78 mm in the VAS, but without anxiety, depression or alexithymia.
Approximately 87 % of the subjects (n = 100, including the patient without disability) received pharmacological treatment. The average number of drugs prescribed per patient 2.1 with a range between 1 and 5. There was not a significant difference between groups in the total number of drugs consumed. Treatments received for FM included: non-steroid anti-inflammatory drugs (NSAIDs) 21.9%; celecoxib 30.7%; Pregabalin or Gabapentin 52.6%; Antidepressants 57.4% (add one patient without disability); Tramadol-acetaminophen 32.4%; Benzodiazepines 9.6%; and Quetiapine 1.7% ( Table 1 ). The result of the Compliance Questionnaire Rheumatology (CQR), including the patient without disability, was available in 87 patients ( Table 1) . Thirty-eight patients (38/87; 43.7%) had a weighted CQR score of ≤80% (considered as "non-adherence") and 50 patients (50/87; 56.3%) had a weighted CQR score of > 80% (considered as "good adherence").
Participants had moderate to severe levels of disability measured by the WHODAS 2.0, with a mean of 43.8 ± 16.5 (95%CI 40.7-46.9). WHODAS 2.0 domain analysis revealed that daily life activities, mobility and social participation were the most affected, and, self-care was the least affected (Table 2) . Pain intensity mean scores for mild, moderate and severe disability were 5.0 ± 2.3 (95%CI 3.5-6.4), 6.1 ± 2.1 (95%CI 5.5-6.8) and 7.3 ± 1.6 (95%CI 6.8-7.8), respectively ( Fig. 1 ). Post hoc analysis revealed a statistically significative difference in pain intensity mean score for the conditions: mild versus severe disability (p = 0.001), and moderate versus severe disability (p = 0.01). The difference between mild and moderate disability groups resulted not significative. The omega squared statistic (ω 2 = 0.12) indicted a medium effect size. The depression group scored significantly higher than the non-depression group on the global WHO-DAS 2.0 score (50 vs 36.4, p < 0.001). Similarly, the anxiety group scored significantly higher than the non-anxiety group (46.1 vs 33.6, p = 0.007), and alexithymic group scored significantly higher than the non-alexithymic group (50 vs 33.6, p < 0.001) ( Fig. 1) . Effect size was medium association for depression (0.33) and alexithymia (0.38), and low association for anxiety (0.25).
The odds ratio (OR) obtained from ordinal logistic regression models for different variables represent disability in the index group compared with that in the reference group. Ordinal logistic regression analysis, revealed a significant association among presence of depression (OR 2.72, 95%CI 1.28-5.75, p = 0.009), anxiety (OR 2.49, 95%CI 1.09-5.68, p = 0.029), pain intensity (1.44, 95%CI 1.19-1.74, p < 0.001) and alexithymia (OR 4.26, 95%CI 1.80-10.08, p < 0.001) with disability degree. Variables as age and working situation (working versus non-working) showed a p value between 0.05 and 0.20, thus, they were considered for multivariate analysis. The main explanatory variables of disability degree were pain intensity and alexithymia (Table 3) . Table 4 shows associations between different variables and disability in domainspecific scores. Pain intensity explained the global disability degree and its domains except for the cognitive 
Discussion
The majority of our patients reported a significant impact on functionality. Results revealed that most of the patients with fibromyalgia perceived themselves with moderate to severe disability. Overall, the degree of disability in this sample of patients with FM was 1.5 to 2 times greater than that reported in comparable studies of patients with other rheumatologic conditions such as osteoarthritis [30] , systemic lupus erythematosus [31, 32] , and ankylosing spondylitis [31] . Besides, degree of disability was similar to rheumatoid arthritis patients [31, 33, 34] . WHODAS 2.0 mean score found in the present study was lower than the reported by Casanueva-Fernández et al. [18] . Even when similarities were found in the most affected domains (daily life activities and mobility). Thus, revealing that symptoms of FM syndrome affect mostly daily life functioning in people even without working disputes. The disability assessment process itself and litigation for financial compensation can act as aggravating factors, by influencing reports of symptom severity [35] [36] [37] . Like in other studies [6, 38] , about 50% of the patients were working women. In contrast to reports in developed countries that point out that one third of fibromyalgia workers receive disability benefits [8] ; in our country, these supports, paid by healthcare system or legal issues, are still unusual. Some authors suggest that disability is based on patient motivation and financial compensation [39, 40] . Patients tend to exaggerate their symptoms, because this increases their chances of receiving financial compensation [41] [42] [43] [44] . However, one study could not confirm this association [45] .
The level of self-reported disability in patients with fibromyalgia seemed best explained by their pain intensity and alexithymia. The pain intensity of FM is in itself disabling. The present results agree with previous reports in which pain intensity is a predictor of physical impact or functionality degree in FM subjects [10] . Pain is both a symptom and a contributor to other symptoms. Severe pain creates fatigue, impairs concentration, negative mood, and diminishes overall activity level [46] . Chronic pain could cause changes in functioning and represent an important disability in any effort done in the past with no difficulties. Pain interferes with normal achievement of several activities including movement, leisure activities, sleep, self-care, housework, job and psychological functioning [47] . A hypothesis about how pain intensity produces functional disability is that a reduction in work ability might be due to a decrease in the ability to activate motor units completely, thus, lessening muscular strength and resistance. The pain influences the ability to fully activate the muscles, resulting in reduced muscular strength and endurance [48] .
Psychological factors seem to play a pronounced disabling role in fibromyalgia [9] . Several psychological conditions, such as depression, anxiety, and stress, have been associated with disability [9, 13, [49] [50] [51] [52] . A relevant finding of the present report is that alexithymia was found to be a predictor of the degree of global disability and in all domains. Scarce information is available about the relationship between disability and alexithymia. A study demonstrated [53] that people with alexithymia showed higher disability scores due to pain, as assessed by the Pain Disability Scale. Alexithymia was not an independent predictor, since depression was a complete mediator between the TAS-20 score and the Pain Disability Scale [53] . Despite this result, when using a generic instrument to assess disability, alexithymia was significantly associated with disability.
Alexithymia's exact role in FM pathology is still unknown, it has been proposed that alexithymia interferes with the successful self-regulation of negative emotions, resulting in increased negative affect and chronic sympathetic hyperarousal, which may contribute to the development or exacerbation of somatic disease and pain [54] .
People with FM are at increased risk for depression. Both depression and having FM have an independent, negative effect on physical function [55] . Associations found between disability and depression are less consistent than the ones between pain intensity and disability, some studies have reported depression as independent predictor of disability [55] , while others have shown that this effect is lost when adjusting for covariates. In the present study, no significative association was revealed between depression symptoms and disability degree. However, depression was a predictor of cognitive disability and personal relations, similar to the reported by Silva et al. [56] , who revealed depression as the most important predictor for cognition, personal relations and social participation in patients with musculoskeletal pain. The influence of mood symptoms in subjective ratings of cognitive functioning has also been reported in patients with FM [12] . In contrast, Arnstein et al. [57] reported that depression was not a significative predictor of disability, after adjusting the effect by pain intensity and self-efficacy beliefs.
Based on our results, patients with fibromyalgia and disability might benefit from psychological interventions that directly target emotional awareness processes, such as cognitive-behavioral therapy (CBT) and Mindfulness-Based Therapies (MBT) [58] [59] [60] . CBT focuses on coping strategies, emotional control and cognitive psychology and has shown successful results in counteracting mood disorders and disability in FM patients [61] . FM patients treated with MBT have reported pain, sleep or psychological distress improvement [62] .
Some limitations of the present study should be taken into account in future research. First, because our patients were drawn from a referral clinic, they may represent the most severely afflicted patients and hence not be representative of most patients with FM. The results are not generalizable beyond women being treated in rheumatology practices. Second, the cross-sectional design does not allow to establish causal relationships. Third, given the likely bidirectional nature of the relationship between pain, depression and alexithymia. Psychological distress or mood disorders might mediate the links between alexithymia and pain. Unfortunately, cross-sectional analyses cannot differentiate these two possibilities. Fourth, we have no way of directly validating the self-reported disability in this study. Finally, our results could not be extrapolated to determine disability in the medico-legal context. In the context of working disability, self-report instruments are not considered as an objective measure of the disability degree since there is a secondary profit and information is frequently manipulated, particularly exaggerating the symptoms, not only in FM subjects [63] . The present study serves only to identify some factors that may affect self-reported disability.
Our results support that FM is associated with substantial self-reported disability. Disability evaluation by self-report measures in FM could be the best method for its characterization and the most adequate to understand subjacent mechanisms of disability as they reflect values and priorities of the patients. WHODAS 2.0 was designed to record and measure patient's opinions about their disability experiences, either if disability is due to a mental and/or physical deficiency [63] .
Conclusions
Most of the patients with fibromyalgia (tertiary care setting) perceived themselves with moderate to severe disability. The main explanatory variables of the perceived disability were the pain intensity and psychological factors (alexithymia and depression). The present study can help enhance the knowledge of disability in FM by including the patient perspective. Future longitudinal work may offer a better understanding of the causal direction of pain, alexithymia, mood disorders and disability.
